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Description 

'he invention is relating to carpet backings based on blocnc cccciyrrers aenvea from a vinyl aromatc ar^c a con- 
jugated diene and more in particular siyrene and butadiene and/cr scprene 'esDectiveiy 

5 More in particular the invention is relating to a carpet backing for ^ciyprccylene, poiyester or DOiyar ce caroets 

Up to now, backings of polypropylene, polyester or oolyamide carcets are mainly obtained by apciymg aither a 
carbcxylated copolymer of styrene and butadiene as a iatax. ootioraily -nixec with a foaming agent, arc a vulcanizing 
agent on the backside of a carpet, followed by a laDonous and expensive arytng ana vulcanisation steo. cr zy acdying 
a plastisol of PVC on the carpet back. 

?o Such initial carpets can usually be obtained by tutting polyprcoyiene. ootyester or polyamide yarns inrcugh a *abric 

of the same or anyhow a compatible starting matertal. The function of *He cacKing ts anchonng of the tuftea yarns. 

In addition it is generally known that conventional carpet cac.<ing processes may require the jse ct onmers to 
adhere the backings or other methods to improve adhesion, sucn as corona aiscnarge treatment or flame treatment. 
For example the Japanese patent application No 02255739 ciscicsed a continuous sheet-like crossiinked *oam 

'5 consisting of a resin mixture composition, 'Miich contained '0-55 -.vt^ ci a oIock copolymer, of wnich the two terminal 
blocks were consisting of styrene polymer and the middle blocK vvas consisting of ethyieneoutyiene ccociymer or 
ethylene propylene copolymer. 40-35 wt% of polypropylene based resin anc 5-40 'M% of polyethylene baseo 'ssin. 
which could be stuck with a separate adhesive or bonding agent to a oiastic 'ilm or sheet, onto another 'oam or onto 
various surface skin materials such as a metal foil, paper, non-wcven clcths cf natural fibres or synthetic :;bres. vinyi 

20 leather and the like. In order to form a composite material, which mignt be usea inter alia as buffering maienai 'or lining 
or backing domestic products such as carpels. However, it could clearly be oenved from said applicalion "hat n order 
to reach sufficient adhesion between the continuous sheet-like crossiinked 'oam and a surface skin to wnicn it ;s stuck, 
the surface of the continuous sheet-like crossiinked foam should be subjected to a corona discharge treatment or -lame 
treatment. 

25 it witl be appreciated that as well the foaming of the starting ccmoositicn 3t block copolymer, pclyorccyiene and 

polyethylene as the subsequent sticking of the foamed sheet to a surface cf another layer representee gccttionai 
process steps and costs. 

Recent pressures from governmental and environmental agencies have Placed strong emonasis on *ne need for 
many plastic articles to be prepared from completely recyclable comocnents. 7ne recycling operation generally involves 
JO heating and melting the usual waste polymer articles, to temperatures n excess of the melting point cf each of the 
components therein. The resultant molten plastic mass is then used to form a n ew structure or article using conventional 
extrusion moulding etc. operations. The temperatures encounterec in the recycling operations cause even the small 
or residual quantities of backing composition to char and/or discoiour uoon orclonged heating to accva 1 75 'C or for 
shorter durations of temperatures of above about 200 "C, which ara requirec 'or e.g. blow moulding of the reclaimed 
35 polymer, thereby visibly fouling or darkening the reclaimed plastic. 

Such operations are not possible with carpet backing up to now usee. 

It will be appreciated, that the backing polymer composition cf said carcets must be sufficiently comcatibie with 
said carpet fabric polymers to provide acceptable physical prcoenies of the ^-eclaimed polymer blend m the articles to 
be reused. 

■10 Therefore the prmary object of the present invention 'S to orovide sucn carpets, which have to oe completely 

recyclable without any significant charge to environment and at costs as low as possible 

Another ob|ect of the present invention is to provide an economically attractive process to produce such caroets 
aimed at. 

From U S. patent No. 3,772.234 were known petroleum 'wax ccmoositicns ccmDnsmg: 

•IS 

a) a petroleum wax predominating m paraffin wax, and 

b) 7 S-30% by weight based on the composition cf a block ccociymer "aving al least one essentially ccmpieiely 
hydrogenated polybutadiene block, the block prior to hydrcgeraticn havng a ' ,2-content tn the range 'rem *3 to 
45% and in particular ;n the ranges from 1 3 to 1 7% (column ^ . tnes 30-35) and from 25-31 % (column 4 mes 33-39) 

50 

Although it was indicated that said petroleum wax compositions could n cr-nciole be used for paoer or film coating 
or carpet backing, due to the formatkDn of tight bond with paper or other ^ibrous products and metal foils cr continuous 
webs such as glassine, ;t will be appreciated that the tyce of petroleum waxes used :n the disclosed ccrcositicns are 
certainly not sufficiently compatible with polypropylene or polyester carpet fibres to enable an easy 'ecyciing cy man- 
55 ufaclunng novel articles from waste carpet mass by normal processing. 

Moreover, the indicated viscosities of said compositions at 3C0 *F n cen; coises were clearly regarcec as too low 
for efficient carpet backing processing aimed at 

='om the European oatent appttcaticn no. 0 046 553 there were actually known 'liled and plastic;ssd Cisncs cf 
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linear low density polyiethylene-a-olefin) for use m the backside coating of a carpet to ootain sound deadening sheeting 
for automcttve carpet. T^ese compositions contained as mam ingredient (a) athylene/a-oletin copolymer and lb) pias- 
ticiser selected from processing oils, epoxidised oils, polyesters and 2clyether esters and \c) a 'iller n a substantial 
amount and oplionaltv (dl an elastcmenc poiymer. m a spec;fic mutual weight ratio range However as taugnt .n claim 

5 2, preferaoiy no elastomeric polymer should be present at aii, wtiereas :his eiastcmeric cciymer, f any was :c be used, 
could be selected from an extensive group of different types e.g. ethylene-propylene ruober cclyureihane. vulcanisable 
elastomers, such as styrenebutadiene ruboer. ethylene/prcpylene/diene terpoiymer :EPOM), ch lorosuttonated poly- 
ethylene and styrene-butadiene-styrene tribiock copolymers. 

lie European patent application no G541 ,1 74 actual^ disclosed ;o a oerson sKiiled n :he art a ckxk copolymer 

?o comoosition comprising: 

(a) a block copolymer of vinyl aromatic and conjugated diene monomer 

lb) thermoplastic polymers selected from potyalkylenes. poly(vinyl aromatic), ooiy[pnenylene ether), and mixtures 
thereof in an amount of from 5 to SCO parts by weight per 100 parts by weight of block copolymer 
15 (c) a plasttciser consisting of low molecular weight {poiy(alkyiene), having a Mw;Mn .'at:o in the range ot from i 3 

to 3.0 and a number average molecular weight in the range of from 1 100 to 5000, :n an amount of from 5 ;o 200 
parts oy weight per 100 parts by weight cf block copolymer, and 

id) fillers in an amount of from 0 to 500 parts by weight per 100 parts by weight of biccn coDclymer and 
[a] additives, each in an amount of 'rem 0 to 50 parts ay weight per ICQ pans cy weigrt of olock copolymer 

20 

^here compositions are found not :o be influenced by heat ageing with reference to n particular the deeding out 
of plasticiser, and could be applied therefore for more sophisticated areas such as ;n ;r^e medical area, n soortirg 
goods, wire and cable enrobing, automotive, floonng and roofing compcsiticns 

■n panicular in example 3 at page 7 of this publication \2). a composition ,s cisclosec ccmpnsing XO ptw hydro- 
ps genated tribiock copolymer, 100 parts by specific low molecular, weight alkylene oligomer oiasticiser ( HYVIS200), and 
50 parts of polypropylene (PPSM 61 CO), and 20 ptw of resin [KF\^ 5TALEX Fl 20) tor which were snown retained physical 
properties after heat ageing due to !he absence of plasticiser migration from the ccmocsiticn, according to teaching 
in said document. 

it will be appreciated by a person skilled :n the art that for the manufacture cf saic 'scyciaoie carpels, 'J^e carpet 
JO backing must meet a combination of several requirements: 

a) the backing composition must be sufficiently compatible with at! the ether :ngrecients of the carpet, 

b) the backing composition should nave a melt viscosity low enougn to allow a complete oenetration into the tufts 
of the upper layer to obtain sufficient anchoring of said tufts at the chosen crccessmg conditions. For :oop oile 

35 tufted carpets the anchoring should be > 3 kg, while for cut pile the anchoring shouic ce > ' kg. Normal processing 

temperatures range from 150 ' to 2C0 'C. 

c) the backing composition must provide a sufficient stoutness of the caroet back jnoer using conditiors, 

d) the carpet backing composition may not become tacky under storage, transport or use conditions of the finai 
carpet, and 

40 e) It should be possible to add significant amounts cf dispersed fillers and/or 'lame -etarders to the carpet backing 

composition for economic reasons, such as calcium carbonate or silica, magnesium nydroxide or allumnum oxice 
tnhydrate. 

As a result of extensrve research and experimentation, the recyclable carpet aimed at. nave now oeen surorisingly 
found. 

Accordingly the invention is relating to easiiy and fully recyclaolecarcets. :cmcr'sing a thermoplastic carpet faoaric 
cf poly(propylene), polyesters, or polyamide yarns and a block copolymer ccmoosition applied on the back side of the 
carpet fabric, said block copolymer ccmocsiticn com.pnsing at 'east: 

so a) a block copolymer, containing at least two terminal pcly{vinylarcmat;c) ciccks and at least one internal poiy 

(conjugated diene) block, 

b) a non-aromatic plasticizing oil ;n an amount of 'rem 30 to 250 parts by weight per 100 parts by weight of blocK 
cocolymer, 

c) a pcly(vinylaromatic) biock compatible resin selected from coumarcne-ndene 'esm. cciyphenylene ether resm, 
" poiy{styrene} resin, poly(alfamethyistyrene) resin, vinyl toiuere-aifa methyisty^ere cccciymer :-esin. pclyi ndenel 

-esin. and polyfmethyl indenejresin. ;n an amount of from 30 to 2C0 oarts cy /veigni per iCO parts by weight of 
block copolymer, and having a meit viscosity of <5C0 Pa.s at processing temceratures n the -ange ct from ' 50 to 
200' C 
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The amount of said block copolymer composition applied on the carpet sack according :o ihe oresent invention s 
in the ^ange from 10C-16CO g/m^ oS carpet back surlace and preferably in the range ol from 200 to ICCC g/m^ 

The block copolymers wfnich have been found to be suitably applied, preferably are inear triblock cccoiymers or 
Tulti-armeo (more than 2 arms) radial or star shaped block copolymers, the olocks of whicn have seen predominantly 
5 derived from styrene and butadiene and/or tsoprene respectively. The polyiccnjugatea 3iene) blocks may optionally 
have been hydrogenated up to a substantial degree, i.e. more than 30% of the ethylentc unsaturatton 

With the term "predominantty derived from' is meant that the main monomer cf the resoective individual biocKs 
oDtionally may be mixed with minor amounts of another ccmonomer and mere m particular with minor amounts ot the 
mam monomer of the other blocks. 
?o Examples of the vinyl aromatic monomers may be selected from styrene. a-methyistyrene, p-methyistyrene, m- 

methylstyrene, o-methylstyrene, p-tert-butylstyrene, dimethylstyrene. vtnylnapnthalene and the nke and mixtures there- 
of ana con)ugated diens monomers may be selected from butadiene, isoprene. piperylene and the like and mixtures 
thereof 

Cf these monomers styrene and butadiene or isoprene or mixtures thereof are preferred Most preferably block 
'5 copolymers have been found to be used, which only contain substantially pure poiyistyrsne) blocKs and suostantiaiiy 
pure poly(butadiene) or poly{isoprene) blocks. 

Examples of such block copolymers which can be suitably used are Canflex. Kratcn 0 and G biocK copoiyme'-s 
(Cariflex and Kraton are trade marks) and more preferably Canflex KX 139, Canflex TR-n02 ^raton G '552, Kratcn 
G 1726 block copolymers are used. 
20 It will be appreciated that also mixtures of hydrogenated and non-hydrcgenaled or cartially hydrogenated c\ock 

copolymers can be used as starting ingredients for the olock copolymer comccsiticn, in addition to ncivicual grades 
of hydrogenated block copolymers or non-hydrogenated bkxk copolymers or partially hydrogenated block copolymers 
It will be appreciated that the poly(conjugat6d diene) blocks of the block copolymers to be used for the compositions 
of the present invention, can be selectively hydrogenated and/or may be grafted with a polar entity, such as carboxync 
25 acids or derivatives thereof, epoxy compounds, siiane compounds, amines cr amides 

Representative examples of bkxk copolymers grafted with unsaturated ac;d derivatives are known Ircm US ;:atent 
No 4,007,311. US patent No. 4 264,747 and European patent applications 0065115. 0173350, 0215501 , 3301565. 

Preferably the grafting of polar entities will be performed on the selectively hydrogenated poty(ccnjugated diene) 
blocks. More preferably unsaturated carboxylic acid or esters or anhydrides thereof, will be grafted to said hydrogenatea 
■30 poiy(con]ugated diene)blocks. 

Preferred examples of such grafting agents are maleic anhydride, fumanc acid or esters thereof .taconic acid or 
esters or anhydride thereof, acrylic acid or methacnylic acid or esters of these acids and preferably gtycidyl acr/late. 
More preferably maleic anhydride or acrylic acid esters are used. 

Examplesof commercial block copolymers grafted with maleic acid anhydride are Kraton FG 1901 and FG 1921 X, 
^5 Mixtures of unmodified hydrogenated block copolymers and of modified hydrogenated block copolymers and cref- 

erably those block copolymers, the basic bbcks of which are structurally related or more preferably similar, can aiso 
be used for the hot melt compositions to be used for the present invention. It will be appreciated that the use of func* 
ttonallzed, selectively hydrogenated block copolymers as constituent in the hot melt compositions to be used acccrcing 
to the present invention, only will be necessary with reference to the desired compatibility with polar thermoplastic 
•^0 polymers of the yams applied for the starting carpet. In particular said modified hydrogenated block copolymer alone 
or mixed with non-modified block copolymers will primanly be used in case of oolyamide carpets. 

In addition, such individual block copolymer grades may themselves actually comprise bjends of a sredominant 
part by weight of triblock copolymer as hereinbefore defined and a minor pan (<20 %wt) of a diblock copolymer, wp'cn 
onginated from the living precursor block copolymer before (partial) coupling and termination or may consist of tr bicck 
J5 copolymers only. 

The terminal blocks n the optionally selectively hydrogenated block copolymers have usually apparent molecular 
weights, ranging from 3,000 to 100,000 and preferably from 5,000 to 20,000, and the niernal, optionally selectively 
hydrogenated poly(conjugated diene) blocks usually have apparent molecular weights m the range of from 10. 000 to 
300,000 and preferably from X.OOO to 100,000. The initially prepared poly(ccn)ugated 3iene) blocks usually contain 
50 from 5 to 50 mol%, relatrve to the conjugated diene molecules, of vinyl grouos originating from l .2 polymenzaticn and 
more preferably from 5 to 1 5% in case of use of non-hydrogenated block copolymers and from 25-iC°o n case ci use 
substantially completely hydrogenated block copolymers. 

The complete block copolymer to be used according to the present invention, s normally containing bound vinyi 
aromatic in an amount of from 20 to 60% by weight and preferably from 25 to 50% by weight. The apparent molecular 
" weight of the total block copolymer will normally be m the range of from 20,000 to 350 000 and preferably n the -ange 
of from 40.000 to 200,000 and more preferably m the range from 40.000 to 150 000 

As comoonent (b) vanous plasticiztng oils are useful in the ccmoositicns to be used according to the cresent 
invention 
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Plasncizing oils which have been found useful include cetroleum denvedoils olelin cngomers and icw nnciecular 
weight polymers, as well as vegetable and animal oil anc *Tteir cerivatives. 

The petroleum denved oils which may be employed are reiatrveiy high Doiling materials, ccnlaming cn^y a T-inor 
proportion of aromatic hydrocarbons preferaoly less :han 20 oercent and more preferaoly iess tfian 15 aercent oy 
s weignl of the oil most preferably the oil nnay be totally non-aromatic. The oligomers may be DOiypropylene. jciycutenes. 
hydrogenaled polyisoprene, hydrogenated polybutadiene. pciypiperylene and copolymers of piperytene and isoprene. 
having average molecular weights between 350 and lO.CCO 

Vegetable and animal oils include glyceryl esters of rhe usual tatty acids and polymerization products thereof 

Examples of a preferred paraffinic oil are Pnmol 352 ;Pnmol is a traae markl Catenex SM 925. Caterex SM 955 
'0 (Catenex is a trade mark) and the Napvis and Hyvis (trace marks) polyolefins, having a molecular weignt n the -ange 
of from 500 to 6.000. 

As component (c) various terminal block compatible ressns are useful in the compositions used accorcing :o ;he 
present invention. 

Examples of the terminal poty(viny! aromatic) block modifying resins incluoe coumarone-indene resin ooiyphe- 
'5 nylene ethers and more particularly poly(2,6-dimethyl-1 ,4-phenylene ether), polystyrene resin, poiy(alfa-methyi sty- 
rene) vinyttoluene-alphamethylstyrene copolymer resin, polyindene resin, or poly(methyi maene) resm 

Examples of such commercial resins are Hercures Hfwl ICQ, HercuresA '.20 Hercurss A '00. Er^dex ^60 <ris;aiex 
F 120, Kristalex F 5140, Nevchem NL 140 and Prccotex 120. (Hercures. Endex, Knstalex. Nevcnem and ='ccctex are 
trade marks.) 

20 Preferred modifying resins are optionally substituted polystyrene resins. 

The weight ratio of the components a), b) and c) of The starting hot meit composition :o be used :or the orccess cf 
the present invention, is normally in the range of from 30 to 200 parts by weight and preferably from 50 :o 170 carts 
by weight and more preferably from 120 to 170 oaris by weight, of plasticizing oi! per :00 pans by weignt of block 
copolymer and from 30 to 150 parts by weight and preferao^ from 75 to 125 parts by weight of end block ccmoatibie 

25 resin per 1 00 parts by weight of block copolymer 

The block copolymer compositions as specified hereinoefore, can be applied on the carpet back either 2y several 
methods known in principle for application of a hot melt composition or by the application of the hereinbefore specified 
block copolymer composition in a finely powdered form, e.g. obtained by cryogenic mtlling, as specified in the cccencing 
European application No. 93203636.1 filed December 22, 1993, in a suitable layer and heating said 'ayer oy e g. -P 

30 irradiation to achieve a continuous backing tayer 

Said starting hot melt compositions have been found to provide an optimal melt viscosity of < 500 Pa.s at the usual 
processing temperatures in the range of from 150-200 'C, and more preferably in the range from 0.5 to 'GO °a.3 :n 
that temperature range, fvloreover, they have appeared to give a hardness of the final backing layer of from 40 to 50 
shore A, whereas the amount of hot melt aimed at to be applied on the carpet back for economically attractive carpet 

35 manufacturing of the hereinbefore specified type of from 100 to 1600 g/m^ and preferably from 2C0 to ICCO g,'m^couid 
be reached. 

It will be appreciated that the hot melt composition may optionally contain, in addition to the three before-mentioned 
main components one or more auxiliary agents such as stabilizers, fillers, colouring agents and slio agents. 

The stabilizers or antioxidants optionally used in accordance with the practice of the present invention rclude mgn 
■^0 molecular weight hindered phenols and multif unctional phenols such as sulphur and/or phosphorus containing phenois 
Hindered phenols are well known to those skilled in the art and nnay be characterized as phenolic compounds, which 
also contain stencalty bulky radicals in close proximity to the phenolic hydroxy I group thereof, in particular tertian/ butyl 
groups or amy! groups generally are substituted onto the benzene ring in at least one of the ortho positions -eiative to 
the phenolic hydroxy group. 

Representatives of such stabilizers are commercially available under the trade marks Sumilizer and rgarox. e g 
Sumilizer GM and GS, Irganox lOlO. 

As additional auxiliaries, inorganic and organic tillers can be used, which are well known in the art. Examcies of 
such fillers include calcium carbonate, aluminium silicate, clay talc, titanium dioxide, bentomtes. kaolin, bar/tes. mtca. 
Silica, barum sulfate or mixtures thereof. A preferred filler is calcium carbonate. The fillers can oe incorporated n 
50 amounts up to 400 parts by weight per 100 parts by weight of block copolymer and preferably from 1 50-250 carts and 
which has a particle size of > 1 (i and more preferably .n the range from 5-50 \i. 

Examples of commercial fillers of that type are Durcal 5 and Millicart [both are trade marks) 

It will be appreciated as surprising by a person skilled 'n the art, that wnen apolymg a hot melt cn a :arcet 'abr'c 
according to the present invention by one step processing techniques, such as hot melt coating 9xirustcn-:cating or 
55 powder coating carpet backings could be obtained, showing very good anchoring of the e g polyprcoylene tufts Ge- 
pending on the backing weight, a tuft anchoring of 3-3 '<g 'S obtainable Moreover the bonding of ;he backing ayer :c 
the upper layer and the optional secondary backing may be more than 3 N/5 cm. as lueterminec oy a '=0° '-cee! 
strength test. 
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On the other hand the carpet backings obtainable according to the present invention aopeared to show an attractive 
flexibility in connbination with an attractive stoutness of the total carpet, it is oreterred that backing .ayer has a total 
thickness m the range of from 0 1 to 5 mm and oreferably from 0 2 to 0 5 mm 

For some of the use purposes of the recyclable carpets a,g. automotive carpets to prccucea according to the 
^ present invention, the hot nnell composition or powdered composition can oe straigntly acclied on the carpet fabnc in 
one sleo 

For carpet embodiments requiring nigher wear resistance iike e.g. domestic tufted carpets or institutional carpets, 
the application o( a precoat composition, based on said starting hot meit composition having a melt viscosity of < 2C 
Pa.s at processing temperatures m the range of from 1 50-1 20 *C and more preferably having a melt viscosity in the 
10 range trom 0 5 to 15 Pa s ;n that temperature range, on the faonc as a first step, followed by application of a second 
layer of a hot melt block copolymer composition, showing a relatively higher melt viscosity as second step, ;s preferred. 

For carpet embocJiments requiring higher wear resistance, most preferably a precoating layer of the block copol- 
ymer composition is applied as hot melt by extrusion coating and a subsequent layer .s applied m the form of a fine 
powder, which layer is subsequently fused into a continuous layer by heat treatment. 
'5 The amount of precoat composition to be applied on the carpet back can vary Irom 1 CO to 1 SCO g/m^ and preferably 

from 100 to 500 g/m2. Carpet backings thus obtained show a very good tuft anchoring together with good filament 
binding resulting in good wear-out properties. 

it will be appreciated that according to a further alternative embodiment of the present invention an additional 
secondary backing or web. composed of polypropylene or ]ute, can be applied for special ourpcses ~his web can be 
20 conveniently applied in the same coating step(s) as the backing itself 

t will be appreciated that the outside of the applied hot melt composition layer of the caroet after coonng can, if 
desired, be additionally coated with a relatively thin layer providing an anti-siip and/or an adhesive thin coating to fix 
and keep the carpet in its exact position e.g. by applying a usual adhesive coating. 

The application of the block copolymer composition can be carried out oy means of a variety cf usual application 
25 techniques. Preferably a hot melt extrusion coating or powder coating process will be used and more preferably in 
combination with a subsequent roll take off equipment to compress sheet and carpet fabnc. 

It will be appreciated that another aspect of the invention is formed by easily and fuily recyclable caroets. having 
a back layer derived from the hereinbefore specified block copolymer compositions, showing a narcness of from ^0 
to 30 shore A, containing an amount of hot melt composition in the range from 1 00 lo 1 600 g/m^ and having a thickness 
30 of from 0.1 to 5 mm and preferably from 0.2 to 0.5 mm, and having a basic carpet fabfc denved from polypropylene 
or pclyamide or polyester yarns. 

Another aspect of the invention is formed by the block copolymer compositions to be used for carpet oacking and 
providing a fully recyclable carpet, which moreover shows an attractive combination cf properties and which can be 
obtained with relatively low manufacturing costs due to the rather simple backing technique, 
35 Accordingly the invention is also relating to block copolymer compositions for backing of easily and fully recyciaole 

carpets, comprising: 

a) 100 parts by weight of a block copolymer containing at least two terminal poly(vtnyIaromat:c) olocks and at least 
one internal poly(conjugated diene) block, 
■io b) 30 to ISO parts by weight of a non-aromatic plasticizing oil, 

c) 50 to 160 parts by weight of a oolytvinylaromatic) block compatible resin, selected from coumarone-mdene 
resin, poly(phenylene ether) resin, poly(styrene) resins. poly{alfamethylstyrene) resin, vinyl toluene-alta meihyt- 
styrene copolymer resin, poly{indene) rasm, and poly(methyl ind6n6)r9sin 

•^5 More oreferably said block copolymer compositions comprise modified blccK cccciymers obtainable by grafting 

with unsaturated carboxylic acids, or asters or anhydrides thereof on the pciyfccnjugated dienei clocks 

IVIcre preferably said block copolymers comDOSilicns comprise block copolymers, having poiy(vtnyi aromatic) 
blocks which have been derived from pure styrene and have apparent molecular weights m the mage of from 5 000 
to 20. 000, and internal poly(conjugated diene) blocks having been derived from pure butadiene or -soprene and having 
^0 apparent molecular weights in the range of from 30,QQ0 to 1 CO, GOO. 

Optionally an inorganic filler and m^ore preferably calcium carbonate may be included up to an amount of SCO oarts 
by weight. 

Such block copolymer compositions may be prepared according to methods known per se such as high shear 
mixing or mixing under heating until the desired melt viscosity is reached. 
S5 A further aspect of the present invention is formed by the fluffy shredded recyciacie carpets, which can oe reo rec- 

essed into useful products by means of compacting and subsequent extrusion 

The invention will be further illustrated by the following examples, however without -estncting ts scope ;o these 
embodiments 
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Example 1 

A hot melt compositror (1) prepared by high shear mixing in an extrjder and containing 70 oans oy weigni Kraicn 
G 1652 and 30 parts by weight Cariflex KX139. ta commercial available styrenebutadiene blocK coDoiymer. naving 

s Mw 92.000 and styrene content 40% and melt flow rale at 200 *C;5 kg of 20 g^-min ;ISO V -331). 1^0 oarts oy weight 
o( Catenex SM 925, (commercial available paraffinic/naphthenic oil i;54;34) density 15 'C 367 kg/m-^ pour point -15 
"O, 30 parts by weight of Knstalex F-120 (commercial available low mot weight themnoplasiic hydrocarcon polymer 
derived largely from alpha-methylslyrene, 1 1 S 'C softening point), i part by weight Kemamide £ tKemamide is a trade 
mark 'or a commercially available ecrucamide (slip agent), mol. weight 335, density 130 ' g/mi: 0.575) and i part by 

70 weight of Irganox 1010, havingmeltviscosityof 30 Pa.sat 160 'C and of 1 3 Pa, sat 150'C, was applied on the backside 
of a loop pile polypropylene carpet fabric, containing 2- 1 0 piles/'cm^ and each oile consisting of about 1 00- 1 40 filaments 
by means of an extrusion coating process. The experiments were earned cut on a carpet coating equipment, using 
several mill rolls. 

The hot extruded sheet (melt temperature in the die was 170 'C) was directly applied on the carpet back side 
'5 The bonding force between the backing composition and the PP faoric was aetermined by means of a T peel test 

The tuft anchoring was measured by means of pulling one tuft until release from the carpet backing. 
The measured properties have been listed in the Table 

Example 2 

20 

A hot melt composition (2). containing ICO parts by weight of Canflex TR'ii02. 114 parts by weignt ol Catenex 
SM 925, 30 parts by weight of Knstalex F-120, 200 parts by weight of Durcal 5 (a commercial calcium carbonate 
powder), 1 part by weight of Kemamide E and 1 part by wetgnt of Irganox 1010, having a melt viscosity at 160 of 
92 Pa.s and at 1S0 "C of 32.2, was applied m the same way as described m example 1 to the same PP carpet fabric 
25 back side. The measured properties have been listed m the "able 

Example 3 

A hot melt composition (3), containing 100 parts by weignt of Canflex KX 1 39. 1 00 parts by weight of Catenex SM 
30 925. 50 parts by weight of Knstalex F-120, 200 parts by weignt of Durcal 5, 1 part by wetgnt of Kemamide E and l part 
by weight of Irganox 1010, having a melt viscosity at 160 'C of 95.2 ?a.s and at 180 'C of X Pa.s. was applied in the 
same way as described in example l to the same PP carpet faonc oack side 

The measured properties have been listed in the Table. 

35 Example 4 

A hot melt composition (4), containing 1 00 parts of Kraton G 1 652. 1 40 parts by weight of Primcl 352 (a commercially 
available paraffinic oil; density at 15 'C: 635 kg/m^: pouring point -13 'C). 100 parts by weight of Knstalex F-i20, 200 
parts by weight of Durcal 5, 1 pan by weight of Kemamide E and 1 part by weight of Irganox lOlO, naving a melt 
-to viscosity at 160 *C of 156 Pa.s and at 180 'C of 39 Pa.s was applied in the same way as described m example i to 
the same PP carpet fabnc back side, 

The measured properties have been listed m the Table. 

Example 5 

The hot melt composition (1), as specified in example 1 was acpned on a back-side of a GCiyamide PET carpet 
fabnc, containing from 10-20 piles/cm^ and each pile compnsing from 100 to 140 filaments by means of an extrusion 
coating process. The expenments were earned out as specified in example 1 

The measured properties have been listed .n the Table 

50 

Example 6 

A hot melt composition containing 100 parts of Canflex TH KX 139. 30 parts by weight of Catenex SM 956. 100 
parts by weight of Hercures A 100. 1 part by weignt of Kemamide = and 1 oart by weight of Irganox lOlO having a 
5S melt viscosity at -SO 'C of 13 Pa.s, was applied in the same way as described m example i to :he same PP carpet 
fabric back side 

On top of this preccat a hot melt composition (4) 'n powdered form with an average particle size o( 350 um was 
applied m a powder coating equipment. 
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A tuft anchoring of > 3 kg and a good binding of the filan^ents 'A/as obtained 
Example 7 

5 A hot meit composition containing 100 parts of Kraton G 1725, iCO pans by weight ct hercures A '20 MO pans 

by weight of Catenex SM 925, 50 parts ci Durcal 5. l part Kemamide £ and ■ cart Irganox 1010. naving a melt viscosity 
at ISO 'C of 0,7 Pa.s, was applied in the same way as described :n examote ^ :o ;he sarre PP caroet 'aonc back side 
On top of this precoat a hoi melt composition (21 m powdered form with an average sanicie size of SCO um was applied 
in a powder coating equipment. 

'0 Excellent tutt anchoring, filament binding and delaminaiing force (A3TW 1:3936) of the textile sacKing were ob- 

tained. 

Example 8 

'S 50 Parts KRG 1726, 50 parts KRG 1652. 150 parts HercLires A 120. 175 parrs Catenex 5M S25, 50 parts Durcal 

5, 1 part Kemamide E. 1 part Irganox lOlO, having a melt viscosrty at 160 'C of aooui i Pa s. was applied :n the same 
way as descnbred in example 1 to the same PP carpet. 

On top of this precoat a composition (2) in powder form with an average panicle size of 500 am was applied m a 
powder coating equipment. 

20 Excellent tuft achonng (ASTM 01335), filament binding ;measured by - sscn test DIN 543221, ^rum test (CIN 

54323), and chair castor test (DIN 54324)), and delaminating force (ASTM C3926i were measured 
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In the subsequent table the physical propenies are listed of a blend cf -ecycled carpet of polyprcpylere taonc. 
5^ backed with a Kraton G block copolymer containing ccmpcsiticn according to the invention, obtained by shredcing and 
compacting the carpet, and mixing the obtained particles with virgin PP homcpotymer. For comparison the physical 
properties of a PP homcpotymer, a PE copotymer and the pure recycled carpet are listed 
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IS 





virgin PP homopol. 

1 


PP homopcl. ^ 
reeve! carcet 2* 


virgin copol 'EPl 3 


-ecyclec carpet 4' i 

1 

: 


Ingredient 


SS6500=< 


100 


70 


- 


100 i 


Carpet 


- 


30 


- 




SMA 6100K (copol}^ 




- 


100 


- 


Flex Modulus MPa 


1179 


914 


1004 


390 ■ 


Uod Impact Strength 










at 23 kJ/m2 


3.T 


5.0 


50 


3.5 


at 0 


2.1 


3.3 


4.4 


5.3 j 


at -23 "C 


1.9 


2.3 


3 7 


5.0 ' 
1 


MFR, 230 "0/2.16 








1 


kg 










g/10 mm 


12 


17 


11 


33" i 



' Containing ca. 5% wt G-16S2 
20 " Measured at 190 'Ca.ie kg 

X a commerctaiV avajlable potypropylene homaQotymer nnoi. m9¥^\ 250.000 to 290.000: meil index = ! 2 
V a commercialfy avajlable polypropylene copolymer (1S% P£ content) melt index = n 

From the preceding table, it will be appreciated that the recycled carpet after snredaing and compacting ^.ay 
25 easily blended with virgin PP homopolymer to provide properties of the clend of a quatiDy cf ffilledl toughened 



Claims 

30 1 . Easily and fuily recyclable carpels comprising a thermoDlastic carpet fabric of pcly(prcpylene), poiyester or polya- 
mide yarns and a block copolymer composition, applied on the back-side of the carpet fabric, said block copolymer 
composition comprising at least: 

a) a block copolymer, containing at least two terminal poly(vinylaromatic) blocks and at ■east one interna) sciy 
35 (conjugated diene) block, 

b) a non-aromatic plasticizmg oil in an amount of from 30 to 250 pans by weight oer lOO Darts by weight of 
block copolymer 

c) a poly(vinylaromattc) block compatible resin, selected from coumarone-mdene resin, poiyphenylene ether 
resin, poly(styrene) resins, poly(alfamethylstyrene) resin, vinyl toluene-alfa methylstyrene copolymer -esm 

40 poty(indene) resin, and poly(methyl indene)resin in an amount of from 30 to 200 parts by weight per tOO pans 

by weight of block copolymer, 

and having a melt viscosity of <500 Pa.s at processing temperatures in the range of from 150 to 200*C. 

■*5 2. Recyclable carpets according to claim 1. characterised n that the original sthy^encai 'jnsai'jraticn ,n the pcty 
(conjugated diene) blocks has been selectively hydrcgenated, 

3. Recyclable carpets according to claim 1 , characterised :n that a bicck copolymer composition nas been apoited 
on the carpet back-side in an amount of from 100-1500 g/m.2 

50 

4. Recyclable carpets according to claim 3, characterised in that the block ccoclymer composition s applied on the 
carpet back-side in an amount from 200 to 1000 g/m^ 

5. Recyclable carpets according to claims i -4, characterized in that as block copolymer ingredient (a) linear tnolccK 
55 copolymers or multi-armed radial or star shaped block copolymers are used, the olocks of whicn have been pre- 
dominantly derived from pure styrene and pure butadiene and/or isoprene respectively. 

6. Recyclable carpets according to claims 1-5 characterised m that the biock ccoclymer 'ngredient lai comprises 
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selectively nydrogenated btock copolymers ootamaDie cy grafting unsaturated cart:oxylic acids or esters or anhy- 
drides 'ihereof on the poty(con|ugated aiene) btocks. 

7. Recyclable carpets according to damns 1 -6. charactenzed m that a paraifinic oil ;s ased n the dIock copolymer 
5 composition. 

3. Recyclable carpets according to claims 1-5. characterized in that olefin cligcmers or low molecular weiqnt olefin 
polymers are used in ttie block coooiymer ccmpositicn 

'0 9. Recyclable carpets according to claims cnaraclerized m that as ccrrccnent :c) a pclyiaifa-methyistyrene) 
resin is used 

10. Recyclable carpets according to claims 1 -9, characler'zed in ;hat the weigm ratio between the components a), b) 
and c) of the block copolymer composition is in the range of from 30 to 1 80 parts by weight of component b) per 

!5 1 00 parts by weight of block copolymer and from 50 to : SO aarts by weignt of comocnent c) per 1 00 oarts by weignt 

of block copolymer. 

11. Recyclable carpets according to claims 1-iO. charactenzed m that they have oeen derived from hot melt compo- 
sitions having a melt viscosity of from 0.5 to '00 Pa s at orocessing temoeratures m the range of (rem 150-200 *C. 

20 

1 2. Recyclable carpets according to claims 1-11, charactenzed in that they rave been derived from a blocK coooiymer 
composition in the form of a fine powder which after aponcation is fused into a continuous layer by heat treatment. 

13. Recyclable carpets according to claims 1-12, characterized in that calcium carbonate has been included as a filler 
25 tn the applied block copolymer composition 

14. Recyclable carpets according to claims 1 -1 3. characterized in that the bacK 'ayer has a thickness of from 0 5 to 5 
mm and a hardness of from 40 to 60 shore A. 

30 15. Recyclable carpet according to claims 1-14, characterised in that it has ceen snrecded. 

16. Block copolymer composition to be used for backing cf easily and fully recyclable caroets, comprising. 

a) 1 00 parts by weight of a block copolymer containing at least two terminal pcly(vinylarcmatic) blocks and at 
35 least one internal poly(conjugated diene) block. 

b) 30 to 180 parts by weight of a ncn-aromatic plasticizing oil, 

c) 50 to 160 parts by weight of a poly(vinylaromatic) block compatible resin, selected from coumaronenndene 
resin. poly(phenytene ether) resin, polyfstyrene) resin, poly(alfa-methyistyrene) resin, vinyl toluenealtameth- 
ylstyrene copolymer resin, poly(indene) resin and pcly(melhyl indene) resin. 

40 

17. Block copolymer compositions according to ciaim 5, characterised in that the ongmal ethytenic unsaturation in the 
poly(con]ugated diene) blocks has been selectively hydrogenated. 

ia. Block copolymer compositions according to claims 16 and 17, characterized in that they comprise modified block 
-"5 copolymers obtainable by grafting with unsaturated carcoxyiic acids, or esters or anhydrides thereof on the poly 

(conjugated diene) blocks. 

19. Block copolymer compositions according to claims '.Q-'^S. characterized -n that the pcly(vinylaromatic; blocks cf 
the block copolymers have been derived from cure styrene and have acparent molecular weights, in the range of 

50 from 5,000 to 20,000, and the internal pofy(con)ugated diene) blocks have been derived from pure butadiene or 

isoprene and have apparent molecular weights in the range of from from 30.000 to 100,000 

20. aiock copolymer ccmpositicns according to claims 1 6-1 9, characterized m that the 3cty(coniugated diene) blocks 
contain from 5 to 50% of vinyl groups, relative to the conjugated diene molecules 

55 

21. Block copolymer compositions according to claims 15-20. charactenzed n that the complete clock copolymers 
are containing bound vinyl aromatic compound 'n an amount of from 20 to 30% ciy weight 
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Patentanspruche 

1. Leicht und vollstandig rezyKlierOare Teppiche. umfassend em thermoplastisches "epDicngewebe aus Polyiprooy- 
!en)-, Polyester- Oder Polyamidgarnen und erne aut dia P^uckseite des Teppichgeweces autgetragena Blcckcop- 
olymerzusammensetzung, -jvobei diese Blockcopoiymerzusammensetzung zumndes: .mia^t, 

a) ein Blockcopolymer, das wenigstens zwei endsiandige Po)y(vinylaromat)tiocke Line wenigstens emen .n- 
neren Poly(konjugiertes O(er)block enthatt, 

b) ein nichtaromatisches Weichmacnerol in etner Merge von 30 bis 250 Gewicnisieiien je 100 Gewicrtsteiie 
Blockcopolymer, 

c) ein nnit dem Poly{vinylaromat]block vertragticnes Harz. ausgewahit unter Cun?arcn-lncen-Har2, ^olyone- 
nylenetherharz, Poly(styrol)harz, Poly(alfamemyisiyrol)harz, Vinyltoluol-aita-Vleihylstyrol-Copotymernarz, 
Poly{inden)har2 und Poiy(methylinden)harz, m ainer Menge von 30 bis 200 Gewicnisteilen ja 100 Gewicnts- 
teile Blockcopolymer, wobei die Blockcopolymerzusannmensetzung erne Schmelzviskosiiat von <5C0 °a.s bei 
Verarbeitungstemperaturen im Bereich von 150 bis 200°C aufweist, 

2. Rezyklierbare Teopiche nach Anspruch i. dadurch gekennzeicnnet, dal3 die arspriingiiche athyienische Lnsam- 
gung in den Pcly(kon)ugiert9S Dien)bl6cken selektrv hydriart worden ist 

3. Rezyklierbare Teppiche nach Anspruch 1. dadurch gekennzeichnet, ciai3 eme Blcckcccoiymerzusammensetzurg 
in ainer Menge von 100 bis 1 500 g/m^ auf die TeppichrCickseite aufgetragen wcrcen st 

4. Rezyklierbare Teppiche nach Anspruch 3, daaurch geKennzetchnet, dai3 die Blockcccoiymerzusamnnensetz'jrg 
in einer Menge von 200 bis 1.000 g/m^ auf dte TeppichrucKseite aufgeoracht worden :st. 

5. Rezyklierbare Teppiche nach den Anspruchen 1 bis 4. dadurch gekennzeichnet. dail 5is BiocKccDolymerkcmpo- 
nente (a) lineare Dreiblockcopolymere Oder mehrarmige radiale Oder sternfdrmige BlccKccpoiymere venjvendet 
werden, deren Blocke Ciberwiegend von reinem Slyrol bzw. reinem Butadien undL'cder 'sccren aogeleitet wcrcen 
sind. 

6. Rezyklierbare Teppiche nach den Anspruchen 1 bis 5, dadurch gekennzetchnet. dai3 cie Blcckcopoiymerkcm.DC- 
nente (a) selektiv hydrierte Blockcopolymere umfaBt. die durch Aufplropfsn von ungesattigten Carbonsauren cder 
Estern oder Anhydriden hievon auf die Poty(konjugienes DienlbldcKe erhalTlich sind. 

7. Rezyklierbare Teppiche nach den Anspruchen 1 bis 5, dadurch gekennzeichnet. dai3 n der Blockcopoiyrrerzu- 
sammenseTzung ein paratfinisches 01 venwendet wird. 

8. Rezyklierbare Teppiche nach dan Anspruchen 1 bis S, dadurch gekennzeichnet. daB n aer Blockcopoiynerzu- 
sammensetzung Olefinoligomere Oder niedermolskulare Clefinpolymere verwendet werden 

9. Rezyklierbare Teppiche nach den Anspruchen 1 bis 3. dadurch gekennzeichnet, caB ais Komponente (c) em Poly 
(altamethylstyroOharz verwendet wird. 

10. Rezyklierbare Teppiche nach den Anspruchen 1 bis 9, dadurch gekennzeichnet. dai3 das Gewichtsvertiallnis zwi- 
schen den Komponenten a), b) und c) der Blockcopolymerzusannmensetzung im Bereich von 30 bis 1 30 Gewicnts- 
teilen Komponente b) je 100 Gewichtsteile Biockccpolymer und von 50 ois ISO Gewicrtsteiien Kcn-oonente z) ;e 
100 Gewichtsteile Blockcopolymer liegt. 

11. Rezyklierbare Teppiche nach den Anspruchen 1 bis '0. dadurch gekennzeicnnet. ::ai3 sie /on i-etBschm.elzz'.:' 
sammensetzungen mit einer Schmelzviskosiiat von 0.5 bis 100 Pa. 3 bei Verarbeiturgstem.ceraturen im Bereich 
von 1 50 bis 200'C abgeleitet wrden sind. 

12. Rezyklierbare Tepoiche nach den Anspruchen 1 bis 11, dadurch gekennzeichnet. daB sie von am Blockccociy- 
merzusammensetzung in der Form eines teinen Putvers abgeleitet worden sind. das rach dem Aufbnngen durcn 
Warmebehandlung zu einer kontinuiertichen Schicht geschmolzen wird 

1 3. Rezyklierbare Teppiche nach den Anspruchen 1 bis 1 2. dadurch gekennzeicnnet, daB Kaiziumcarccnat als Puitstcl 
in die aufgabrachte Blockcopotymerzusammensetzung aufgencmmen worden is; 
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14. Pezyklierbare Teppiche nach den Anspruchen 1 bis '3, dadurcn geKennzeicrnei. ::ai3 die HucKenschicnt eire 
Starke von 0,5 bis 5 mm und eine Harte von 40 bis 30 Shore A aufweist. 

15. Hezyklierfaarer Teppicn nach den Ansprucnen i bis 14, dadurcn gekernzeicnnet, zafi er zerkleinert worden isi 

5 

16. 31ocKccpoiynnerzLisammensel2ung zum Ruckenbeschichten von leicrt unc vcilsrancig rezyKlieroaren ~eDOicnen. 
un^.fassend: 

a) 100 Gewichtsteile eines Blockcopolymers, aas wenigsiens zwei endsiarcige Pciy(vinyiaron?antiocke una 
'0 wenigstens einen inneren Poly(kon]ugiertes Dien)block enihalt, 

b) 30 bis 160 Gewichtsteile eines ntchtaronnatiscnen Weichmacherols. 

c) 50 bis 160 Gewichtsteile eines mit dem Poly(vinylaronnat)btock verrraglicnen Harzes. ausgewahit jnter 
Cumaron-indenharz, Poly(phenylenether)harz, Poly(styfonharz, ^oiy(aifarreihyistyroi)harz. Vmyitcluci-aifa- 
Methylstyroi-Copolymerharz, Poly{inden}harz und Poly^meinyiinceniharz 

17. 3lockcopoiymerzusamnnensetzungen nach Anspruch 15, dadurch gekennzeicnnet. ::aB die ursprungiicne eihyle- 
nische Unsattigung in den Poty(konjugierTes Dien)bl6cKen selekt^v hydnert -.vorden isi 

18. Slockcopolynnerzusammensetzungen nach den Anspruchen 16 ^nd '7 aacurcn geKennzeicnnet, dai3 3ie mcci- 
20 fizierta 3lockcopolymere umfassen, die durch Aufpfropten von ungesatligten Carbcrsauren, Sstern ccer Arnydrr- 

den hievon auf die Poly(konjugiertes Dien)bl6cke erhaltlich stnd. 

19. Bicckcoooiymerzusammensetzungen nach den Anspruchen 15 bis '3, dadurcn 3eH;ennz3ichret. ::ai3 die Pciv 
(vinylaromat)bl6cke der Blockcopolymere von reinem Styrol abgeleitei worden smd jnd schemoare Moiekularge- 

25 wichte inn Bereich von 5.000 bis 20.000 aufweisen und da6 die inneren Poiyfkcniugiertes Dien^biocke vcn remen-; 

Suladien oder Isopren abgeleitet worden sind und schembare Mcle^uiargewichte m Bereich von 30 OCO bis 
100,000 aufweisen. 

20. Blockcopolynnerzusammensetzungen nach den Anspruchen 16 bis "9 dadurcn geKsnnzeichnet. dai3 die Pciy 
^0 {kopjugiertes Dien)bi6cke 5 bis 50 % Vinylgruppen, bezogen auf die kcniugierten Oienmoiekule, enthalten 

21 . Blockccpolynnerzusamnnensetzungen nach den Anspruchen 1 6 bis 20, cJacurcn gekennzeicnnet, da3 cie vciistan- 
digen Blockcopolymere einen Gehalt an gebundener Vinylarorratveromaurg n etner Menge von 20 bis 50 Gew - 
% aufweisen. 

35 

Revendications 

1. Tapis aisement et totalement recyclables, qui comprennent un tissu pour taois 'nermoolaslique en fils de polyprc- 
■fO pylene, de polyester ou de polyamide et une composition de copoiymere seduenca, que Ton applique au cote 

dorsal ou dos du tissu du tapis, ladite composition de copolymere sequence comprenant au moms 

a) un copolymers sequence, contenant au moins deux sequences polyivinyle aromatiques) terminates et au 
moins une sequence de poly(diene con]ugue) interne. 
•^5 b) une huile plastifiante non aromatique, en une orcportion de 30 a 250 carties an poids car ICQ parties er. 

poids de copolymere sequence, 

c) une resine compatible avec la sequence poly(vinyie aromatique). croisie oarmi une resine de coumarone- 
indene. une resine de poty(9'her de phenyi6ne), une resine de poly(sryrene). une resine de poiy.aicna-me- 
thyistyrene), une resine d'un copolymere de vinyltoluene el q'aicha-methylstyrere une resine de cclyi rcene ; 
50 et une resine de poty-methylindene), en une oroportion de 30 S 2C0 parties en acids oar lOC paries en acids 

de copolymere sequence, 

et possedant une viscosite a I'etat fondu mferieure a 500 Pa 3 aux 'emoeratures de '.raitement qui var:ent 
de ^50 a 200»C. 

55 

2. "apis -ecyclables suivant la revendication i, caractenses en ce que I'insaturation athyleniaue q'or;gine pans :es 
sequences de poly(diene conjugue) a ete seiectivement hydrogenee 
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3. Tapis recyclabtes suivant la revendicatton 1, caractenses sn ce qu'une composition ce cocotyrrere seauence a 
9(9 appiiquee sur 'a c6\a dorsal du lapis en une quantite ce "CO a 1600 g/m^ 

4. Tapis recyclables suivant la revendicatton 3. caractenses en ce qu'une ccnncosiiicn ze cccclyrrere secuence a 
s ete appiiquee sur le cote dorsal du tapis en une quantite ce 2C0 a :0CO gn^ 

5. Tapis recyclables suivant I'une quelccnque des revendicaticns 1 a 4 caractenses en ce que, a t;tre a'mgredienc 
du type copolymere sequence (a), on utilise des ccpolymeres insequences nneaires ou des coooiymeres sequen- 
ces en forme d'eloile ou radiaux, multibras, dont les sequences cenvent de naniere predommante zu styrene pur 

■ 0 et du butadiene et/ou de I'isoprene purs resoectivement. 

6. Tapis recyclables suivant I'une quelconque des revendicaticns ' a 5 caractenses en ce que Fingredient du type 
copolymere sequence (a) est constitue de copoiymeres sequences selectivement nydrogenes, detenus par le 
gretlage d'acides carboxyliques msatures ou de leurs esters ou anhydrides sur !es sequences de coiy(diene con- 
jugue) 

7. Tapis recyclables suivant I'une quelconque des revendications i a 5. caractenses en ce que I'cn 'jtittse jne huile 
paraffinique dans la composition de copolymere sequence. 

20 a. Tapis recyclables suivant i'une quelconque des revendicaticns ■ a 5. caractenses en ce que I'on utilise des oligo- 
meres d'olefines, ou des polymeres d'olefines de raibles poics mclecLiaires cans !a composition de copolymere 
sequence. 

9. Tapis recyclages suivant I'une quelconque des revendicaticns l a 3, caractenses en ce que, a iitra de composant 
25 (c), on utilise une resine de poly(aipna-methylstyrene). 

10. Tapis recyclables suivant I'une quelconque des revendicaticns i a 9. caractenses en ce que !e racpcrt ponderal 
entre les composants a), b) et c) de !a composition de copolymere sequence vane de 30 a '30 parties en poids 
de composant b) par 1 00 parties en poids de copolymere seauence et de 50 a 1 80 parties en ooids de composant 

JO c) par 100 parties en poids de copolymere sequence. 

11. Taois recyclables suivant I'une quelconque des revendicaticns 1 a 10, caractenses en ce qu'ils denvent de com- 
positions thermofusibles possedant une viscosite a i'etat fondu de 0,5 a i CO =a.s a des temperatures de :raitement 
qui varient de 150 ^ 200*C. 
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12. Tapis recyclables suivant Tuns quelconque des revendicaticns 1 a M caractenses en ca qu'ils denvent d'une 
composition de copolymere sequence se presentant sous ;a *onme d'une coudre fine que ;'on fait fcncre, apres 
son application, en une couche continue par un uaitement iriermique. 

-»o 13. Tapis recyclables suivant I'une quelconque des revendications i a i2, caractenses en ce que du caroonate de 
calcium a et6 incorpore ^ trtre de charge dans ia composrticn de copoiymere sequence appiiquee. 

14. Tapis recyclables suivant I'une quelconque des revendications 1^13, caractenses en ce que la coucne dorsale 
constitutive du dossier possede une epatsseur de 0,5 a 5 mm et une durete de 40 a 50 shore A. 
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1 5. '"apis recyclables suivant I'une quelconque des revendications 1 a " 4 caractenses an ca qu'ils ont ete decniqcetes 

16. Composition de copolym6res sequences ^ utiliser pour la garniture dorsaie de tapis aisement et tctalement recy- 
clables. qui ccmprend : 

50 

a) 100 parties en poids d'un copolymere sequence contenantau Ticms deux sequences dclyivmy'e arcmati- 
ques) terminaies et au moms une sequence de po[y(diene conjugue) nterne 

b) 30 a lao parties en poids d'une huile plastifiante non aromatique. 

c) 50 a 160 parties en poids d'une 'esme compatibie avec la sequence cciyivinyie aromaliquei chcisie carmi 
53 une resine de coumarone-indene. une resine oe polyfether de onenylene) des resines de ociylstyrenel, une 

resine de poly(alpha-methystyrene), une ^esme de ccDotymere de vmyitciuene et d'alpha-metMylstyrene jne 
resine de pQly(ind6ne) et une resine ooly(methylind^ne). 
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17. Compositions de copotymeres sequences suivant la revendication 1 6. caractensees en ce que r^nsaturation ethy- 
ienique d'ongme dans les sequences de poty(diene conjugue) a ete seleclivement hydrogenee 

18. Composiiions de copotymeres sequences suivant les revendications 16 et "17, caractensees en ce que qu'elles 
= comprennent des copoiynn6res sequences modifies que I'oo peut ocienir par greffage d'ac:des :arboxyliques .n- 

satures ou de leurs esters ou de leurs anhydndes sur les sequences de polyidiene conjugue) 

19. Compositions de copotymeres sequences suivant les revendications i6a 18 caractensees en ce que les sequen- 
ces poly(vinyle aromatiques) des copolymeres sequences d6nvent du styrene pur et possedent des poids mcle- 

'0 culaires apparents qui variant de 5000 a 20 000 et les sequences de poly(dtene conjugue^ :nt ernes derivent du 

butadiene ou de I'isoprene pur et possedent des poids moleculaires apparents qui varient de 30 000 a 100 GOO. 

20. Compositions de copolymeres sequences suivant les revendications 16^19 caractensees en ce que les sequen- 
ces de poly(diene conjugue) contiennent de 5 a 50% de radicaux vmyle, par rapport aux molecules de diene 

'5 conjugue. 

21. Compositions de copolymeres sequences suivant les revendications 16 a 20 caractensees en ce que les copo- 
tymeres sequences complets contiennent un compose vinyle aromatique lie en une proportion de 20 a 60% en 
poids. 
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